In the human hand the middle finger is the longest and the ring finger is usually longer than the index finger. Martin and Schulz and other workers state that the index finger is principally shorter than the ring finger in anthropomorphen and negroes, but, it is usually the reverse in the white.
By some authors the long index finger is considered as a characteristic human specialisation.
According to my data as well as others the index finger is generally shorter than the ring finger and the result is not always definite in the human hands, and we cannot deny race-difference and, moreover, the change with ages. The materials of these investigations consist only of adults and children.
As the relative length of fingers are very changeable in relation to age, especially at terms when the rate of growth is high it is probable that the change is very often in fetus.
The auther has not seen reports of the digitalformula of fetus except that of Schulz on whites and negroes fetus. It is the purpose of this paper to report on the digital formula in fetus.
Materials and Methods
In the present investigation measurements were made of 1308 hands, of which 700 were males and 608 females. Fetuses with malfor-mation and maceration were excluded. These fetuses were collected in Nagasaki and Sasebo cities from 1949 to 1951.
The auther determined the month of intra-uterine life by Ku n itomo's table (by weight, height, sitting-hight) and the last menstruation of the mother. Table 1 shows the age distribution.
A finger board was devised to measure the relative lengths of the index and ring finger. Fingers of fetus usually make a fist and were extended on the finger board.
In cases where the index finger reaches farther distally than the ring finger, the hand in question is of radial prominence type (R-type) ; in the ulnartype (U-type) the ring finger is longer than the index finger ; in the transitional type both fingers are equally prominent (0-type).
Results and Discussion 1.) The frequencies of U-, R-and 0-type in both hands during the intra-uterine life, are as follows ; in males, U-type (48.71±1.89%), R-type (35.28+1.81%), 0-type (16.0+1.39%), in females, U-type (43.58 + 2.01%), R-type (39.14+ 1.98%), and 0-type (17.27 + 1.53%), and generally speaking, the order of the frequency in both sexs is U>R> 0. Clear differences among U-and R-types are found in• females but not in males. (Table 2 and 3) • Table L 1st. h; the first half of each month of gestation 2nd. h; the second half of each month of gestation ); number of fetus
In human fetal hands, U-type is generally found high in percentage and its frequency is greater in males than in females. The frequency of R-type is, on the other hand, greater in females than in males.
If gestation weeks, sex, differences in the right and left hands, etc. are disregarded, the frequencies of three types are U-type, (46,33%), R-type (37.08±1.33%) and 0-type (16.59±1.03%). (Table, 4 The frequency of these types in the Japanese adults according to the auther's data is as follow; U-type 83.5%, R-type 10.7%, 0-type 4.65%.
Comparing of two datas, we find that there are clear differences between adults and fetuses.
It seems that the cause of difference is partially due to reversal of the frequency between R-and U-type in the first and the second half of gestation. (Table, 5 ) 2.) Table 2 shows that in the left hands of males "there are 50.0% U-type, 34.86% R-type and 15.14% 0-type, and in the right hands 47.43% U-type, 35.7% R-type and 16.86% 0-type. Table 3 shows that in the left hands of females there are 43.09% U-type, 38.49% R-type and 16.12% 0-type.
The order of three types in each hands in both sexes is U>R>O, and there are no clear differences in the frequencies of these types in both sides.
According to a number of reports R-type is higher in percentage than U-type in the left while U-type is higher than R-type in the right in the postnatal. The author finds that this is not the case in the prenatal.
3.) From observations of changes of three types during gestation, we find that, taking both hands of males, U-type is about 5% at the second half of the 4th month, 15% at the 5th month, 30% at the 6th month, 40% at the first half of the 7th month, more than 50% at the second half of 7th month and about 80% at the 10th month. We also find that R-type is 43% at the second half of the 4th month, and this type rapidly increases at the 5th month and reaches approximately 60% at the second half of this month and gradually decreases to about 10% at the 10th month.
It is clear that there are distinct differences between before and after the 5th month. This is due to a fact that the younger the gestation week is the more difficult to decite the type, and consequently uncertain cases are included in 0-type. The 0-type is approximately 50% at the second half of the 4th month, about 35% at the first half of the 5th month, 25% at the second half of this month and gradually reduces to about 10% during from the second half of the 6th month until the end of gestation. As shown above, the U-type increases with the gestation period whereas the R-type decreases. Table 2 and figure 1 shows that the frequency-curves of U-type and R-type cross each other the first half of the 7th month.
We understand that the ring finger grows longer than the index finger in the latter half of gestation.
Taking both hands of females, the U-type is about 7% at the second half of the 4th month, about 10% -20% in the 5th month and 20% at the first and 35% at the second half of the 6th month and begins to decrease at the second half of the 9th month reaching 70% at the second half of the 10th month.
The R-type is about 50% at the second half of the 4th month, and it decreases then on below 20% at the second half of the 10th month except at the second half of the 5th month and at the first half of the 6th month. The 0-type is about 45% at the second half of the 4th month, then gradually reduces to below 20% at the second half of the 6th month and below 10% at the last month in females. (Table 3 , figure 1 ) Table 3 and figure 1 show that the frequencies-curves of the two types cross each other at the 7th month.
The result of the 0-type is almust the same in males.
The frequency-curves of the U--type and the R-type cross each other in the prenatal period. During the postnatal period these curves either cross each other or approach very closely sometime between 5 and 11 years and then separate again. After this crossing or close approach of the two curves, the U-type increases again while the Rtype decreases. This fact which is highly interesting is exactly the reverse of what is found in the prenatal period.
In prenatal, R > U < U and in postnatal, R <U-*R. U-+R <U.
4.) It is interesting to draw a parallel between my results and S c hu 1 z's. (Figure 2 ) In white fetus, the frequency of the U-type and R-type are very low, that is, U, 14.7% and R, 16.3%, before and after the 4th month, and the R-type is 21.4% and gradually reduces i44 Minami to 12.6% at the 10th month.
The U-type gradually decreases till 10.4% at the 6th month and from this time increases to 31.8% at the 10th month.
Therefore, the frequency-curves of the two cross at the second half of the 6th month, but the crossing is not so radical as shown by my results. There is the reversal of the order in the frequencies of two types (R and U) in the white in Schulz's data as in mine, that is, R> in the first half and R U in the latter half of the gestation. But his result is very much lower than mine in the frequency of The Utype but in the R-type is almost the same as my result.
In his investigation, the frequency of the 0-type is always the highest, but, in my results, the frequency of 0-type is the highest at the 4th month but rapidly decreases and becomes the lowest among these types at the end of the gestation.
Therefore, we can't but admit That there are racial differences in the frequency of these types.
Schulz states that, in the negroes, the R-type is absent and the 0-type is more than the U-type (0 U) in the first half and the II-type more than the 0-type in the latter half of gestation, that is, he curves cross in the first half of the 7th month. We cannot understand this data in the negroes if we admit the existence of the racial difference. Since I cannot read his original in Japan, I compared my results with his in Martin's text book. Recently by the section of Excepta med. Vol. 1V Huizinga states about the digital formula of fetus that the U-type does not appear in any considerable amount until the last three months of the gestation, the R-type gradually continued to decrease and, in the 10th months, the frequency of the R-type equals that of the U-type. It is no doubt that the frequency of the U-type shows the gradual increase with gestation as in the white as also shown in my investigation.
It is probable that we notice the racial difference, for his result in frequency of the two types 'differs from my data at the end of gestation.
5.) Table 6 shows the combination of three types of both hands in all specimens. Table 6 .
In males, the U-U-type is the highest (44.66+2.66%), the R-Rtype the second (29.71+2.44%) and the 0-0-type is the third (10.28 + 1.62%). Among these combinations we notice a clear difference. The hetero-combinations (e. g, R-U, R-0 and U-0) are less than the above homo-combinations. The most frequent hetero•type, that is , the R-type in the right and the 0-type in the left, is less than the least frequent type among the homo-types (the 0-0-type).
But, among Table 7. these hetero-types, there are no clear differences in the frequency. The order of frequency in these types is as follows; U-U>R-R>0-0>R-0>O-U>0-R U-R>R-U>U-0. In females, the U-U-type is the most frequent (40.13 ± 2.81%), the R-R-type the second (35.85 ± 2.75%) and the 0-0-type is the third (13.81±1.98%). The order of frequency in these types is as follows ; U-U>R-R>0-0>U-0>R-U>0-R>U-R>O-R.
Compared these datas with the results in the postnatal (the U-U type, 6 81.07% 9 76.46%, the R-R type, 6 6.46%
8.01%, the 0-0 type, 6 2.76% c 2.04%), we notice that in the prenatal, the U-U type is exceedingly less and the R-R type and the 0-0 type are, on the contrary, more than in postnatal. In the postnatal, the two types (the U in the right and the R in the left and the R in the right and the U in the left) are more frequent than the other i among the hetero-types, but we cannot notice such order in the prenatal. There are no clear differences between both sexes about these combinations. The homo-types (including three homo-types, 6 84.86 ± 1.91%, y 89.80±3.01%) are more than all hetero-types (6 15.14 1.91%, c 10.20±3.01%). Table 6 shows the tendency that the homo-type is more in males than in females in the postnatal and in the prenatal the result is opposite in both types (the homo-type and the hetero-type).
But, we cannot admit that there is the difference between both sexes, as this difference is not clear.
Summary
The auther has made the investigation of the digital formula about 1308 cases of the Japanese fetus, of which 350 are males and 304 are females, from the 4th months to the end of gestation, and the results are as follows;
1. The type which the index finger reaches father distally than the ring finger is radial types, the ulnar type is that the ring finger is longer than the index finger and in the 0-type both these finger are equally. The frequencies of each types are as follows ; U-type, 6 48.71%, 9 43.58%, the R-type, 6 35.28% y 39.14%, and the 0-type 8 16.0%, 9 17.27%. The order of frequency of three types in both sex is U> R> 0. And we notice the tendency that the frequency of the U-type in males is more than in females and the R-type in females is more than in males.
2. Observations on the frequency of the three types in both sexes and both hands are as follows ; The U-type is in 48.71 % in males (47.43% in the right and 50% in the left) and in 43% in females (44.08% in the right and 43.09% in the left). The R-type is in 35.28% in males (35.71% in the right and 34.86% in the left) and in 39.14% in females (39.08% in the right and 38.49% in the left). The 0-type is in 16.0% in males (16.86% in the right and 15.14% in the left) and 17.27% in females (16.12% in the right and 18.42% in the left).
These results show that there is no clear difference between the right and left.
3. In these types, the U-type is about only 5% in the second half of the 4th month during the intra-uterine life, it increases the frequency in propotion to gestation months and it is in above 80% at the end of the gestation, and the R-type and the 0-type are both in about 50% in the first half of gestation, but they decreases the frequencies in reversly propotional to the gestation month and the frequencies become both below 20% in the end of gestation.
But the 0-type decreases the frequency more rapidly than the R-type.
The frequency-curve of the U-type is crossed as X to that of the 0-type at the second half of the 5th month and to that of the R-type at the first of the 7th month and differences of frequencies among three type grow larger with gestation month and we cannot admit that there are no differences between males and females on these relation.
We see that there are clear differences between my results and Schulz's.
4. The frequency of the homo-type is in 84.86% in males and 89.80% in females and among these homo-types U-U-type is in 44.86% in males and 40.13% in females, R-R-type is in 29.71% in males and 35.85% in females and 0-0-type is in 10.28% in males and 13.81 % in females. The order of frequency in the type combination of both sides in both sexes is U-U > R-R > 0-0.
The frequency of U-U-types in males is higher than that in females, and the frequency of R-R-types in females is higher than that in males.
The frequency of those hetero-types is very low. All hetero-types combinations appear at very low percentage and the most frequent type (the R in the right and the 0 in the left) among those types is only in 4.28% and the frequency is not definite in both sexes.
